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4.2 Post‐Development Hydrology Calculations 

Q = CIA 

Q = Peak Discharge [cubic feet per second (cfs)] 

C = Coefficient of runoff 

I = Rainfall Intensity (inches/hour) corresponding to time of concentration 

A = Area (Acres) 

Q10 = (0.883) (2.49 in/hr) (1.2 ac) = 2.637 cfs 

Q100 = (0.887) (3.693 in/hr) (1.2 ac) = 3.932 cfs 

5.0 COMPARISON OF POST‐DEVELOPMENT AND PRE‐DEVELOPMENT HYDROLOGIC CONDITIONS 

 

5.1 Hydrologic Conditions of Concern 

New development projects typically result in an increase in runoff and/or volume due to increasing 

impervious footprint. This project is no exception, however, with a combination of site design which 

includes draining impervious areas to landscaped areas and optimizing sites natural ability to infiltrate 

the increase in peak runoff and volume of runoff will not pose hydrologic conditions of concern because 

the peak flow is negligible.  

5.2 Mitigation Measures for Hydrologic Conditions of Concern 

Based upon these findings, and due to the relatively small drainage area and resulting flows, the 

development of this site as designed does not pose a hazard to the surrounding property, structures or 

residents. 

6.0 HYDRAULICS CALCULATIONS 

6.1 Hydraulic Calculations Methodology 

6.2 Results of Hydraulic Calculations 
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 Initial area flow distance =   341.000(Ft.)
 Top (of initial area) elevation =  2600.300(Ft.)
 Bottom (of initial area) elevation =  2595.100(Ft.)
 Difference in elevation =     5.200(Ft.)
 Slope =    0.01525  s(percent)=       1.52
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   12.610 min.
 Rainfall intensity =      3.017(In/Hr) for a   100.0 year storm
 UNDEVELOPED (poor cover) subarea           
 Runoff Coefficient = 0.840
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  86.00
 Pervious area fraction =  1.000; Impervious fraction =  0.000
 Initial subarea runoff =      3.040(CFS)
 Total initial stream area =        1.200(Ac.)
 Pervious area fraction = 1.000
 End of computations, total study area =            1.20 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 1.000
 Area averaged RI index number =  86.0



APPENDIX 2 

Post‐Development Rational Method 

HYDROLOGY CALCULATIONS 

 

   



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
  Rational Hydrology Study        Date: 05/13/21  File:Beaumont.out
 ------------------------------------------------------------------------
 Proposed 10-Year Storm
                                                                             

 
  
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

  English (in-lb) Units used in input data file

 ------------------------------------------------------------------------

 Program License Serial Number 6475

 ------------------------------------------------------------------------
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =   10.00 Antecedent Moisture Condition = 2

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Beaumont ] area used.
 10 year storm 10 minute intensity =  2.300(In/Hr)
 10 year storm 60 minute intensity =  0.890(In/Hr)
 100 year storm 10 minute intensity =  3.410(In/Hr)
 100 year storm 60 minute intensity =  1.320(In/Hr)

 Storm event year =  10.0
 Calculated rainfall intensity data:
 1 hour intensity =  0.890(In/Hr)
 Slope of intensity duration curve = 0.5300

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      200.000 to Point/Station      225.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   341.500(Ft.)
 Top (of initial area) elevation =   602.350(Ft.)



 Bottom (of initial area) elevation =   600.310(Ft.)
 Difference in elevation =     2.040(Ft.)
 Slope =    0.00597  s(percent)=       0.60
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.614 min.
 Rainfall intensity =      2.490(In/Hr) for a    10.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.883
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  69.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      2.637(CFS)
 Total initial stream area =        1.200(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      225.000 to Point/Station      250.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   599.690(Ft.)
 Downstream point/station elevation =   598.790(Ft.)
 Pipe length  =    90.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.637(CFS)
 Given pipe size =      6.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
     18.967(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =     19.867(Ft.)
   Minor friction loss =      0.000(Ft.) K-factor =   0.00
 Pipe flow velocity =     13.43(Ft/s)
 Travel time through pipe =    0.11 min.
 Time of concentration (TC) =     8.73 min.
 End of computations, total study area =            1.20 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged RI index number =  69.0



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
  Rational Hydrology Study        Date: 05/13/21  File:beaumont.out
 ------------------------------------------------------------------------
 Proposed 100-Year Storm
                                                                             

 
 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

  English (in-lb) Units used in input data file

 ------------------------------------------------------------------------

 Program License Serial Number 6475

 ------------------------------------------------------------------------
 Rational Method Hydrology Program based on
 Riverside County Flood Control & Water Conservation District
 1978 hydrology manual

 Storm event (year) =  100.00 Antecedent Moisture Condition = 2

 Standard intensity-duration curves data (Plate D-4.1)
 For the [ Beaumont ] area used.
 10 year storm 10 minute intensity =  2.300(In/Hr)
 10 year storm 60 minute intensity =  0.890(In/Hr)
 100 year storm 10 minute intensity =  3.410(In/Hr)
 100 year storm 60 minute intensity =  1.320(In/Hr)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.320(In/Hr)
 Slope of intensity duration curve = 0.5300

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      200.000 to Point/Station      225.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 Initial area flow distance =   341.500(Ft.)
 Top (of initial area) elevation =   602.350(Ft.)



 Bottom (of initial area) elevation =   600.310(Ft.)
 Difference in elevation =     2.040(Ft.)
 Slope =    0.00597  s(percent)=       0.60
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.614 min.
 Rainfall intensity =      3.693(In/Hr) for a   100.0 year storm
 COMMERCIAL subarea type                     
 Runoff Coefficient = 0.887
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 1.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 2)  =  69.00
 Pervious area fraction =  0.100; Impervious fraction =  0.900
 Initial subarea runoff =      3.932(CFS)
 Total initial stream area =        1.200(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      225.000 to Point/Station      250.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   599.690(Ft.)
 Downstream point/station elevation =   598.790(Ft.)
 Pipe length  =    90.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.932(CFS)
 Given pipe size =      6.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
     43.287(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =     44.187(Ft.)
   Minor friction loss =      0.000(Ft.) K-factor =   0.00
 Pipe flow velocity =     20.03(Ft/s)
 Travel time through pipe =    0.07 min.
 Time of concentration (TC) =     8.69 min.
 End of computations, total study area =            1.20 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged RI index number =  69.0
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Soil Map—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/22/2021
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 1, 2018—Jun 30, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/22/2021
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

RaB2 Ramona sandy loam, 2 to 5 
percent slopes, eroded

1.2 100.0%

Totals for Area of Interest 1.2 100.0%

Soil Map—Western Riverside Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/22/2021
Page 3 of 3
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